
Europaisches Patentamt 
European Patent Office 
Office europSen des brevets © Pub,ication number: 0 368 388 81 



© EUROPEAN PATENT SPECIFICATION 

© Date of publication of patent specification: 10.05.95 © Int. CI. 6 : C07D 471/04, A61 K 31/505, 

//(C07D471 /04,239:00,221 :00) 

© Application number: 89202724.4 

@ Date of filing: 30.10.89 

The file contains technical information submitted 
after the application was filed and not included in 
this specification 



© 3-Piperldlnyl-1,2-benzlsoxazoles. 



CD 

00 
00 

CO 

00 
CO 
CO 



D. 

Ui 



© Priority: 07.11.88 US 267857 

© Date of publication of application: 
16.05.90 Bulletin 90/20 

© Publication of the grant of the patent: 
10.05.95 Bulletin 95/19 

© Designated Contracting States: 

AT BE CH DE ES FR GB GR IT LI LU NL SE 

@ References cited: 
EP-A- 0 196 132 



© Proprietor: JANSSEN PHARMACEUTICA N.V. 
Turnhoutsebaan 30 
B-2340 Beerse (BE) 

© Inventor: Janssen, Cornelus Gerardus Maria 
Koolhof 7 

B-2350 Vosselaar (BE) 

Inventor: Knaeps, Alfonsus Guilielmus 

Hof kwartier 4 

B-2410 Herentals (BE) 

Inventor: Kennis, Ludo Edmond Josephine 

Guido Gezellestraat 50 

B-2300 Tumhout (BE) 

Inventor: Vandenberk, Jan 

Kempenlaan 15 

B-2340 Beerse (BE) 



BEST AVAILABLE COPY 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 

(3.10/3.09/3.3.3) 



EP 0 368 388 B1 

Description 

Background of the invention 

5 In EP-A-0,196,132 there are described a number of 3-piperidinyl-1,2-benzisoxazoles having anti- 
psychotic activity. 

The compounds of the present invention differ therefrom by the specific substitution on the (2- 
Ci-4alkyl-67,8,9-tetrahydro-4-oxo-4H-pyrido[1,2-a]-pyrimidin-3-yl)alkyl substituent at the 1 position of the 
piperidinyl moiety. 

w 

Description of the invention 

The present invention is concerned with novel 3-piperidinyM ,2-benzisoxazoles having the formula 



20 




the pharmaceutical^ acceptable acid addition salts thereof, and the stereochemical^ isomeric forms 
thereof, wherein 

Alk is Ci-4alkanediyl; 

R 1 is hydrogen, Ci -4 alky I or halo; 
30 R 2 is Ci-*alkyl; 

R 3 is hydroxy or R 4 -C( = 0)0-; and 

R* is Ci-i 3 alkyl. 

In the foregoing definitions Ci-4alkanediyl defines bivalent straight and branch chained alkanediyl 
radicals having from 1 to 4 carbon atoms such as, for example, methylene, 1 ,2-ethanediyl, 1 ,3-propanediyl, 

35 1 ,4-butanediyl and the branched isomers thereof; Ci -4 alky I defines straight and branch chained saturated 
hydrocarbon radicals having from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, 1- 
methylethyl, butyl, 1-methylpropyl, 2-methylpropyl and 1,1 -dimethyl-ethyl; Ci-isalkyI defines Cwalkyl 
radicals as defined hereinabove and the higher homologs thereof having from 5 to 19 carbon atoms such 
as, for example, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 

40 hexadecyl, heptadecyl, octadecyl or nonadecyl; halo is generic to fluoro, chloro, bromo and iodo. R 3 as 
defined hereinabove may be substituted on any of the 6, 7, 8 or 9 positions of the 6,7,8,9-tetrahydro-2- 
Ci -4alkyl-4H-pyrido[1,2-a]pyrimidin-4-one moiety. 

Particular compounds are those compounds of formula (I) wherein R 3 is substituted on the 9 position of 
the 6,7,8,9-tetrahydro-2-Ci -4alkyl-4H-pyrido[1 ,2-a]pyrimidin-4-one moiety. 

45 More particular compounds within the invention are those particular compounds wherein Alk is 
ethanediyl; and/or R 1 is halo, in particular fluoro and more in particular 6-fluoro; and/or R 2 is methyl. 

Among the above defined groups of compounds of formula (I) those compounds wherein R 4 is 
C7-i3alkyl, in particular heptyl, nonyl, undecyl or tridecyl are of particular interest. 

The most interesting compounds within the invention are selected from the group consisting of 3-[2-[4- 

50 (6-fluoro-1,2-benzisoxazol-3-yl)-1 -piperidinyl^ 

pyrimidin-4-one, the pharmaceutical^ acceptable acid addition salt forms and the enantiomeric forms 
thereof. 

From formula (I) it is evident that the compounds of this invention have at least one asymmetric carbon 
atom in their structure, namely the carbon atom bearing the R 3 substituent. The absolute configuration of 
55 this centre may be indicated by the stereochemical descriptors R and S, this R and S notation correspond- 
ing to the rules described in Pure Appl. Chem. 1976, 45, 11-30. Unless otherwise mentioned or indicated, 
the chemical designation of compounds denotes the mixture of all possible stereochemical^ isomeric 
forms, said mixtures containing all diastereomers and enantiomers of the basic molecular structure. 
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Stereochemical^ isomeric forms of the compounds of formula (I) are obviously intended to be embraced 
within the scope of the invention. 

The compounds of formula (I) can generally be prepared by N-alkylating a 3-piperidinyl-1,2-benzisox- 
azole of formula (II) with an alkylating reagent of formula (III) following art-known N-alkylation procedures. 



In formula (III) W represents an appropriate reactive leaving group such as, for example, halo, e.g. chloro, 
bromo or iodo; sulfonyloxy, e.g. methanesulfonyloxy, trifluoromethanesulfonyloxy, benzenesulfonyloxy or 4- 
methylbenzenesulfonyloxy. Said N-alkylation reaction can conveniently be carried out by mixing the 
reactants, optionally in a reaction-inert solvent such as, for example, water; an aromatic solvent, e.g. 
benzene, methylbenzene, dimethylbenzene, chlorobenzene, methoxybenzene and the like; a Ci-ealkanol, 
e.g. methanol, ethanol or 1-butanol; a ketone, e.g. 2-propanone or 4-methyl-2-pentanone; an ester, e.g. ethyl 
acetate or 7-butyrolactone; an ether, e.g. 1,1'-oxybisethane, tetrahydrofuran or 1,4-dioxane; a dipolar aprotic 
solvent, e.g. N,N-dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide, pyridine, 1 ,3-dimethyl- 
3,4,5,6-tetrahydro-2(1 H)-pyrimidinone, 1 ,3-dimethyl-2-imidazolidinone, 1,1 ,3,3-tetramethylurea, 1-methyl-2- 
pyrrolidinone, nitrobenzene or acetonitrile; or a mixture of such solvents. The addition of an appropriate 
base such as, for example, an alkali metal or an earth alkaline metal carbonate, hydrogen carbonate, 
hydroxide, oxide, carboxylate, alkoxide, hydride or amide, e.g. sodium carbonate, sodium hydrogen 
carbonate, potassium carbonate, sodium hydroxide, calcium oxide, sodium acetate, sodium methoxide, 
sodium hydride or sodium amide, or an organic base such as, for example, a tertiary amine, e.g. N,N- 
diethylethanamine, N-(1-methylethyl)-2-propanamine, 4-ethylmorpholine, 1 ,4-diazabicyclo[2.2.2]octane or 
pyridine, may optionally be used to pick up the acid which is formed during the course of the reaction. In 
some instances the addition of an iodide salt, preferably an alkali metal iodide, or a crown ether, e.g. 
1,4,7,1 0,1 3,1 6-hexaoxa-cyclooctadecane may be appropriate. Stirring and somewhat elevated temperatures 
may enhance the rate of the reaction; more in particular the reaction may be conducted at the reflux 
temperature of the reaction mixture. Additionally, it may be advantageous to conduct said N-alkylation under 
an inert atmosphere such as, for example, oxygen-free argon or nitrogen gas. 

Alternatively, said N-alkylation may be carried out by applying art-known conditions of phase transfer 
catalysis reactions. Said conditions comprise stirring the reactants, with an appropriate base and optionally 
under an inert atmosphere as defined hereinabove, in the presence of a suitable phase transfer catalyst 
such as, for example, a trialkylphenylmethylammonium, tetraalkylammonium, tetraalkylphosphonium, 
tetraarylphosphonium halide, hydroxide or hydrogen sulfate. Somewhat elevated temperatures may be 
appropriate to enhance the rate of the reaction. 

In this and the following preparations, the reaction products may be isolated from the medium and, if 
necessary, further purified according to methodologies generally known in the art such as, for example, 
extraction, crystallization, trituration and chromatography. 

The compounds of formula (I) can also be obtained by the cyclization of an oxime of formula (IV), 
wherein Y is a reactive leaving group such as, for example, halo or nitro. Preferably Y is a halo group and 
more particularly fluoro. 
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Said cyclization reaction of the oxime of formula (IV) may conveniently be conducted by treatment with an 
appropriate base, preferably in a suitable reaction-inert solvent at temperatures in the range of 20° to 
200 °C, preferably at 50' to 150*C, and in particular at the reflux temperature of the reaction mixture. Or, if 
desirable, said base may first be added, preferably at room temperature, whereupon the thus formed oxime 

75 salt is cyclized, preferably at an increased temperature and more preferably at the reflux temperature of the 
reaction mixture. Appropriate bases for said cyclization are, for example, alkali and earth alkaline metal 
carbonates, hydrogen carbonates, hydroxides, alkoxides or hydrides, e.g. sodium carbonate, sodium 
hydrogen carbonate, potassium carbonate, sodium hydroxide, sodium methoxide, sodium hydride or 
organic bases such as amines, e.g. N.N-diethylethanamine or 4-ethylmorpholine. Suitable solvents are, for 

20 example, water; aromatic hydrocarbons, e.g. benzene, methylbenzene or dimethylbenzene; halogenated 
hydrocarbons, e.g. dichloromethane, trichloromethane or 1 ,2-dichloroethane; lower alkanols, e.g. methanol, 
ethanol or 1-butanol; ketones, e.g. 2-propanone or 4-methyl-2-pentanone; ethers, e.g. 1,4-dioxane or 
tetrahydrofuran; dipolar aprotic solvents, e.g. N,N-dimethylformamide, N,N-dimethylacetamide, dimethylsul- 
foxide or 1-methyl-2-pyrrolidinone or mixtures of such solvents. 

25 The compounds of formula (I) can also be obtained by cyclizing an activated oxime derivative of 
formula 



30 



35 




wherein L is an acid residue and more particularly is formyl, (Ci -ealkyl or aryl)carbonyl, e.g. acetyl, 

40 propionyl or benzoyl; (Ci-6alkyl or aryl)oxycarbonyl, e.g. methoxycarbonyl, ethoxycarbonyl, (1,1-dimethyl)- 
ethoxycarbonyl or phenyloxycarbonyl; (Cn -ealkyl or aryl)sulfonyl, e.g. methanesulfonyl, benzenesulfonyl, 4- 
methy Ihenzenesulf ony I or 2-naphthalenesulfony I; N-acy laminocarbony I, e.g . trichloromethy Icar- 
bonylaminocarbonyl. Said cyclization reaction of the activated oxime derivative of formula (V) may 
conveniently be conducted by treatment with an appropriate base, preferably in a suitable reaction-inert 

45 solvent, at temperatures in the range from 20* to 200 *C, particularly from 50* to 150° C and preferably at 
the reflux temperature of the reaction mixture. In some instances however, it may be advantageous not to 
add a base to the reaction mixture and to remove the acid liberated during the reaction by destination at 
normal pressure or, if desired, at reduced pressure. Alternatively, said cyclization may also be effected by 
heating the oxime derivative (V) in vacuo without a solvent. Appropriate bases are for example, alkali and 

50 earth alkaline metal carbonates, hydrogen carbonates and organic amines, e.g. sodium carbonate, potas- 
sium carbonate, sodium hydrogen carbonate, N,N-diethylethanamine, 4-ethylmorpholine, 1 ,4-diazabicyclo- 
[2.2.2]octane or pyridine. Suitable solvents for said cyclization are, for example, aromatic hydrocarbons, e.g. 
benzene, methylhenzene or dimethylbenzene; ethers, e.g. 1 ,1 '-oxybisethane, 1,V-oxybisbutane, 
tetrahydrofuran, 1,4-dioxane, 1 ,1 f -oxybis[2-methoxyethane] or 2,5,8,1 1-tetraoxadodecane; dipolar aprotic 

55 solvents, e.g. N,N-dimethylformamide, N,N-dimethylacetamide, 1 -methyl-2-pyrrolidinone, hexamethyl- 
phosphoric triamide, pyridine or acetic anhydride; halogenated hydrocarbons, e.g. trichloromethane, tetrach- 
loromethane, 1 ,2-dichloroethane or chlorobenzene. 
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The compounds of formula (I) wherein R 3 Is R 4 -(C = 0)-O, said compounds being represented by 
formula (l-b), can be obtained by the O-acylation reaction of a compound of formula (l-a) wherein R 3 is 
hydroxy, with a carboxylic acid of formula (VI) or a suitable reactive functional derivative thereof such as, for 
example, an acyl halide, symmetric or mixed anhydride, ester or amide, or acyl azide. Said functional 
5 derivatives may be prepared following art-known methods, for example, by reacting the carboxylic acid of 
formula (VI) with a halogenating reagent such as, for example, thionyl chloride, phosphorous trichloride, 
phosphoryl chloride or oxalyl chloride, or by reacting said carboxylic acid (VI) with an acyl halide such as 
acetyl chloride. Said derivatives may be generated in situ, or if desired, be isolated and further purified 
before reacting them with the compound of formula (l-a). 



75 
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Alternatively, the compound of formula (l-a) and the carboxylic acid of formula (VI) may also be 
esterified in the presence of a suitable reagent capable of forming esters such as, for example, a 
dehydrating reagent, e.g. dicyclohexylcarbodiimide, 2-chloro-1-methylpyridinium iodide, phosphorus pentox- 

35 ide, I.V-carbonylbisIIH-imidazole] or 1,1'-sulfonyl bis[1H-imidazole]. 

Said O-acylation reactions can conveniently be carried out by stirring the reactants optionally in a 
suitable reaction-inert solvent such as, for example, a halogenated hydrocarbon, e.g. dichloromethane or 
trichloromethane; an aromatic hydrocarbon, e.g. benzene or methylbenzene; an ether, e.g. 1,1 '-ox- 
ybisethane, tetrahydrofuran; or a dipolar aprotic solvent, e.g. N,N-dimethylformamide, N,N- 

40 dimethylacetamide or pyridine. In some instances it may be appropriate to employ an excess of one of the 
reagents as solvent. The water, acid, alcohol or amine which is liberated during the course of the reaction 
may be removed from the reaction mixture by art-known procedures such as, for example, azeotropical 
destination, complexation or salt formation. In some instances particularly the addition of a suitable base 
such as, for example, a tertiary amine, e.g. N.N-diethyl-ethanamine, 4-ethylmorpholine, pyridine or N,N- 

45 dimethyl-4-aminopyridine, may be appropriate. Further, in order to enhance the rate of the reaction, said 
acylation reaction may advantageously be conducted at a somewhat elevated temperature, and in particular 
instances at the reflux temperature of the reaction mixture. 

The compounds of formula (I) can also be prepared following art-known cyclization procedures for 
preparing pyrimidin-4-ones such as, for example, by reacting an amidine of formula (VII) with a j8-dicarbonyl 

so intermediate of formula (VIII), or by cyclizing a reagent of formula (IX) with an enamine of formula (X). In 
formulae (VIII), (IX) and (X) R 5 represents an appropriate leaving group such as, for example, Ci-6alkyloxy, 
hydroxy, halo, amino, mono- or di-(Ci-6alkyl)amino. 
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Said cyclization reactions may generally be carried out by stirring the reactants, optionally in the 
presence of a suitable reaction-inert solvent such as, for example, an aliphatic, alicyclic or aromatic 
hydrocarbon, e.g. hexane, cyclohexane or benzene; pyridine, N,N-dimethylformamide. In order to enhance 
25 the rate of the reaction it may be appropriate to increase the temperature, more particularly, it may be 
recommendable to carry out the reaction at the reflux temperature of the reaction mixture. 

The compounds of formula (I) have basic properties and, consequently, they may be converted to their 
therapeutically active non-toxic acid addition salt forms by treatment with appropriate acids, such as, for 
example, inorganic acids, such as hydrohalic acid, e.g. hydrochloric or hydrobromic acid, sulfuric acid, nitric 
30 acid or phosphoric acid; or organic acids, such as, for example, acetic, propanoic, hydroxyacetic, 2- 
hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butenedioic, (E)-2- 
butenedioic, 2-hydroxybutanedioic, 2,3-hydroxybutanedioic, 2-hydroxy-1,2,3-propanetricarboxylic, 
methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-hydrox- 
ybenzoic or 4-amino-2-hydroxybenzoic. Conversely the salt form can be converted into the free base form 
35 by treatment with alkali. 

The term acid addition salt as used hereinabove also comprises the solvates which the compounds of 
formula (I) are able to form and said solvates are meant to be included within the scope of the present 
invention. Examples of such solvates are e.g., the hydrates or alcoholates. 

Enantiomeric forms of the compounds of formula (l-a) 

40 



45 



50 




can be obtained by converting the racemic mixtures of the compounds of formula (l-a) with a suitable 
resolving reagent such as, for example, a chiral acid, e.g. tartaric, malic and mandelic acids, campher 
55 sulfonic acid or 4,5-dihydro-1H-2-benzopyran-2-carboxylic acid, or the reactive functional derivatives there- 
of, e.g. the acyl halides, to a mixture of diastereomeric salts or compounds, particularly esters; physically 
separating said mixtures of diastereomeric salts or compounds by, for example, selective crystallization or 
chromatographic techniques, e.g. liquid chromatography; and finally converting said separated dia- 
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stereomeric salts or compounds into the corresponding enantiomeric forms of the compounds of formula (I- 

a) by hydrolysis in an acidic or basic aqueous medium, optionally at an elevated temperature. 

Some of the intermediates and starting materials for use in the foregoing preparations are known 

compounds, while others are novel. The intermediates of formula (II) and methods of preparing them are 
5 known from EP-A-0,1 96,1 32. 

The alkylating reagents of formula (III) are novel and can be prepared according to art-known methodologies 

of preparing similar compounds and will be described hereinafter in more detail. 

By condensing an optionally protected 2-aminopyridine derivative (XI) with an a-acyl lactone (XII) in the 

presence of an activating reagent in a suitable reaction-inert solvent, an intermediate of formula (XIII) can be 
w obtained. 



15 




O 



*> 00) (XII) (XIII) 

In the formulae (XI), (XIII) and hereinafter whenever it occurs, P represents hydrogen or a protective group 

which can be readily removed such as, for example, a hydrogenolyzable group, e.g. phenylmethyl; a 
25 hydrolyzable group, e.g. methyl. Appropriate activating reagents for said condensation reaction typically are 

halogenating reagents such as, for example, phosphoryl chloride, phosphoryl bromide, phosphorous 

trichloride or thionyl chloride. 

The subsequent catalytic hydrogenation of intermediate (XIII) in a suitable reaction-inert solvent in the 

presence of hydrogen, optionally at an elevated temperature and/or pressure, with a catalyst such as, for 
30 example, palladium-on-charcoal, can yield a protected intermediate (XIV) in case P is an alkyl group such 

as, for example, methyl; 



35 




(XIV); 



O 

AO 

or, on the other hand, when P is hydrogen or a hydrogenolyzable group such as, for example, phenyl- 
methyl, an alkylating reagent of formula (lll-a) wherein R 3 is hydroxy can be obtained directly. 



50 




(ffl-a) 



O 



Suitable solvents for said catalytic hydrogenation reaction comprise water, Ci -4alkanols, e.g. methanol, 
55 ethanol or 2-propanol; ethers, e.g. 1,1'-oxybisethane t 1,4-dioxane, tetrahydrofuran or 2-methoxyethanol; 
halogenated hydrocarbons, e.g. trichloromethane; dipolar aprotic solvents, e.g. N,N-dimethylformamide; 
esters, e.g. ethyl acetate or butyl acetate; or a mixture of such solvents. 
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The intermediate (XIV) wherein P represents an alkyl group may be deprotected to a reagent of formula 
(lll-a) by heating the former with concentrated hydrobromic or hydroiodic acid or by reaction with Lewis 
acids such as, for example, boron trihalides, e.g. boron trifluoride, boron trichloride and in particular boron 
tribromide; iodotrimethylsilane; or aluminum chloride. 

The intermdiate of formula (lll-a) may be O-acylated with a carboxylic acid of formula (VI) or a 
functional derivative thereof as defined hereinabove, to an alkylating reagent of formula (lll-b) wherein R 3 is 
R*-C( = 0)-0- following the same procedures as described hereinabove for the O-acylation of the com- 
pounds of formula (l-a). 



R 4 (C=0)OH (VI) 
(ffi-a) 



(ffl-b) 



The intermediates of formula (IV) may be prepared by N-alkylating a reagent of formula (III) with an 
20 oxime derivative of formula (XV) following the same procedures as described hereinabove for the 
preparation of the compounds of formula (I) from the intermediates (II) and (III). The derivatives (XV) are 
known from EP-A-0,196,132. 



<XX 2 ♦ 

v ^ Alk-W 
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(IV) 



The intermediates of formula (V) may be obtained by reacting an oxime of formula (XVI) with an 
35 activated acid derivative of formula L-W 1 (XVII), 



R 2 



••OCX . 

J] Alk— N 



O 

(XVI) 




L-W 1 (XVII) 
(V), 



wherein L is an acid residue as defined hereinabove and W 1 represents a reactive leaving group such as, 
for example, halo, (aryl or Ci- 6 alkyl)carbonyloxy or (aryl or Ci-6alkyl)oxy. As typical examples of the 
reagent of formula (XVII) there may be mentioned carboxylic acid anhydrides, e.g. acetic anhydride or 

so benzoic anhydride; carboxylic acid halides, e.g. acetyl chloride or benzoyl chloride; carbonochloridates, e.g. 
methyl, ethyl or phenyl carbonochloridate; di(Ci- 6 alkyl)carbonates, e.g. dimethylcarbonate or diethylcar- 
bonate. The reaction of the intermediates (XVI) with the activated acid derivatives (XVII) may be carried out 
following art-known esterification procedures, e.g. by stirring the reactants at a somewhat elevated 
temperature, preferably in a reaction-inert solvent such as, for example, an aromatic hydrocarbon, e.g. 

55 benzene or methylbenzene; a halogenated hydrocarbon e.g. dichloromethane or trichloromethane; a ketone, 
e.g. 2-propanone or 4-methyl-2-pentanone; an ether, e.g. 1,1'-oxybisethane or 1,4-dioxane; a dipolar aprotic 
solvent, e.g. N,N-dimethylformamide or pyridine. In some instances it may be appropriate to add a suitable 
base such as, for example, N.N-diethylethanamine, N-(1-methylethyl)-2-propanamine, 4-ethylmorpholine or 
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N,N-dimethyl-4-aminopyridine to the reaction mixture. 

The intermediate of formula (XVI) in turn may be prepared by N-alkylating a reagent of formula (111) with 
an oxime derivative of formula (XVIII) 



following the same procedures as described hereinabove for the preparation of the compounds of formula 
(I) from the intermediates (II) and (III). 

The compounds of formula (I) and some of the intermediates in the present invention contain at least 
one asymmetric carbon atom. Pure stereochemical^ isomeric forms of said compounds and said inter- 

20 mediates can be obtained by the application of art-known procedures. For example, diastereoisomers can 
be separated by physical methods such as selective crystallization or chromatographic techniques, e.g. 
counter current distribution or liquid chromatography. Enantiomers can be obtained from racemic mixtures 
by first converting said racemic mixtures with suitable resolving agents such as, for example, chiral acids, to 
mixtures of diastereomeric salts or compounds; then physically separating said mixtures of diastereomeric 

25 salts or compounds by, for example, selective crystallization or chromatographic techniques, e.g. liquid 
chromatography; and finally converting said separated diastereomeric salts or compounds into the cor- 
responding enantiomers. 

Pure stereochemical ly isomeric forms of the compounds of formula (I) may also be obtained from the 
pure stereochemical^ forms of the appropriate intermediates and starting materials, provided that the 

30 intervening reactions occur stereospecifically. The pure and mixed stereochemical^ isomeric forms of the 
compounds of formula (I) are intended to be embraced within the scope of the present invention. 

The compounds of formula (I), the pharmaceuticatly acceptable acid addition salts and stereochemical^ 
isomeric forms thereof, are potent antagonists of neurotransmitters and in particular of the mediators 
serotonin and dopamine. Antagonizing said mediators will suppress or relieve a variety of symptoms 

35 associated with phenomena induced by the release, in particular the excessive release, of these mediators. 
Therapeutic indications for using the present compounds are mainly in the CNS area, the gastrointestinal 
and cardiovascular field and related domains. The compounds of formula (I) are particularly useful as 
antipsychotic agents. Serotonin antagonists are reportedly effective in combatting psychoses, aggressive 
behaviour, anxiety, depression and migraine. Dopamine receptor antagonists are known to have neuroleptic 

40 properties. Combined serotonin-dopamine antagonists are especially interesting as they appear to offer 
relief of both the positive and negative symptoms of schizophrenia. Further the present compounds also 
appear to be useful therapeutic agents for combatting autism. Therapeutic applications in the gastrointes- 
tinal field comprise their use as, for instance, ahti-diarrhoeals, inhibitors of gastro-oesophageal reflux and 
particularly antiemetics, e.g. in cancer patients receiving chemotherapy and radiation treatment. Further, 

45 serotonin is a potent broncho- and vasoconstrictor and thus the present antagonists may be used against 
hypertension and vascular disorders. In addition, serotonin antagonists have been associated with a number 
of other properties such as, the suppression of appetite and promotion of weight loss, which may prove 
effective in combatting obesity; and also the alleviation of withdrawal symptoms in addicts trying to 
discontinue drinking and smoking habits. 

so The compounds of formula (I) show the additional advantage of being eliminated rather slowly from the 
body and thus of being long acting. This can be evidenced, for example, by measuring the plasma levels 
after oral administration to dogs and by the long acting antiemetic effect exerted by the present compounds 
on dogs challenged with the dopamine agonist apomorphine. Especially the compounds of formula (I) 
wherein R 3 is a higher alkylcarbonyloxy radical have a long duration of action. Hence, the compounds of 

55 formula (I) only need to be administered at relatively large intervals, e.g. several days or weeks, the actual 
time of administration depending on the nature of the compound of formula (I) used and the condition of the 
subject to be treated. Consequently, the present compounds allow for a more efficient therapy : the slow 
elimination facilitates maintaining a stable plasma concentration at a non-toxic, effective level and the 
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reduction in the number of administrations may be expected to result in better compliance of the subject to 
be treated with the prescribed medication. 

In view of their useful pharmacological properties, the subject compounds may be formulated into 
various pharmaceutical forms for administration purposes. To prepare the pharmaceutical compositions of 

5 this invention, an effective amount of the particular compound, in acid addition salt or base form, as the 
active ingredient is combined in intimate admixture with a pharmaceutical^ acceptable carrier, which may 
take a wide variety of forms depending on the form of preparation desired for administration. These 
pharmaceutical compositions are desirably in unitary dosage form suitable, preferably, for administration 
orally, rectaliy, percutaneously, or by parenteral injection. For example, in preparing the compositions in oral 

70 dosage form, any of the usual pharmaceutical media may be employed, such as, for example, water, 
glycols, oils or alcohols in the case of oral liquid preparations such as suspensions, syrups, elixirs and 
solutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders or disintegrating agents in 
the case of powders, pills, capsules and tablets. Because of their ease in administration, tablets and 
capsules represent the most advantageous oral dosage unit form, in which case solid pharmaceutical 

75 carriers are obviously employed. For parenteral compositions, the carrier will usually comprise sterile water, 
at least in large part, though other ingredients, for example, to aid solubility, may be included. Injectable 
solutions, for example, may be prepared in which the carrier comprises saline solution, glucose solution or a 
mixture of saline and glucose solution. Injectable solutions containing compounds of formula (I) wherein R 3 
is R 4 -C( = 0)-0- may be formulated in an oil for prolonged action. Appropriate oils for this purpose are, for 

20 example, peanut oil, sesame oil, cottonseed oil, corn oil, soy bean oil, synthetic glycerol esters of long 
chain fatty acids and mixtures of these and other oils. Injectable suspensions may also be prepared in 
which case appropriate liquid carriers or suspending agents may be employed. In the compositions suitable 
for percutaneous administration, the carrier optionally comprises a penetration enhancing agent and/or a 
suitable wettable agent, optionally combined with suitable additives of any nature in minor proportions, 

25 which additives do not cause any significant deleterious effects on the skin. Said additives may facilitate the 
administration to the skin and/or may be helpful for preparing the desired compositions. These composi- 
tions may be administered in various ways, e.g., as a transdermal patch, as a spot-on or as an ointment. 
Acid addition salts of (I) due to their increased water solubility over the corresponding base form, are 
obviously more suitable in the preparation of aqueous compositions. 

30 It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
and claims herein refers to physically discrete units suitable as unitary dosages, each unit containing a 
predetermined quantity of active ingredient calculated to produce the desired therapeutic effect, in 
association with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets 

35 (including scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or 
suspensions, teaspoonfuls or tablespoonfuls, and segregated multiples thereof. 

In view of the usefulness of the subject compounds in the treatment of diseases associated with the 
release of neurotransmitters, in particular in the treatment of psychotic diseases, it is evident that the 
present invention provides a method of treating warm-blooded animals suffering from such diseases, in 

40 particular psychotic diseases, said method comprising the systemic administration of an antipsychotic 
amount of a compound of formula (I) or a pharmaceutical^ acceptable acid addition salt thereof, effective in 
treating diseases associated with the release of neurotransmitters, in particular psychotic diseases. Those of 
skill in the treatment of such diseases could easily determine the effective amount from the test results 
presented hereinafter. In general it is contemplated that an effective antipsychotic amount would be from 

45 about 0.01 mg/kg to about 4 mg/kg body weight, more preferably from about 0.04 mg/kg to about 2 mg/kg 
body weight. 

The following examples are intended to illustrate the present invention. Unless otherwise stated all parts 
therein are by weight. 

50 EXPERIMENTAL PART 

A. Preparation of Intermediates 

Example 1 

55 

a) To a stirred mixture of 84 parts of phosphoryl chloride and 540 parts of methylbenzene were added 
20 parts of 3-(phenylmethoxy)-2-pyridinamine. The mixture was stirred at 50 °C and 22 parts of 3-acetyl- 
4,5-dihydro-2(3H)-furanone were added. The reaction mixture was stirred for 5 hours at 90 °C. Another 



10 



EP 0 368 388 B1 



portion of 22 parts of 3-acetyl-4,5-dihydro-2(3H)-furanone was added and stirring was continued for 30 
minutes at 90 9 C. The solution was allowed to stand overnight at 90 *C. The whole was poured into 
crushed ice and treated with an ammonium hydroxide solution 25%. The product was extracted with 
trichloromethane. The extract was dried, filtered and evaporated. The residue was purified by column 

5 chromatography over silica gel using a mixture of trichloromethane and methanol (98:2 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was stirred in 2- 
propanol. The product was filtered off, washed with a mixture of 2-propanol and 1,1'-oxybisethane and 
dried at 50 *C, yielding 20.5 parts (62.3%) of 3-(2-chloroethyl)-2-methyl-9-(phenylmethoxy)-4H-pyrido- 
[1 ,2-a]pyrimidin-4-one; mp. 141.1 *C. (intermediate 1) 

10 b) A mixture of 3.3 parts of 3-(2-chloroethyl)-2-methyl-9-(phenylmethoxy)-4H-pyrido[1 t 2-a]pyrimidin-4-one 
and 120 parts of methanol was hydrogenated at normal pressure and at room temperature with 2.0 parts 
of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated to dry, yielding 2.4 parts (99%) of 3-(2- 
chloroethyl)-6,7,8,9-tetrahydro-9-hydroxy-2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one as an oily residue. 

75 (intermediate 2) 

Example 2 

a) A mixture of 17 parts of 5-methoxy-2-pyridinamine, 61 parts of phosphoryl chloride and 348 parts of 
20 methylhenzene was stirred for 2 hours at 60° C. 18 Parts of 3-acetyl-4,5-dihydro-2(3H)-furanone were 

added and the reaction mixture was stirred overnight at 90 *C. The whole was poured into crushed ice 
and treated with ammonium hydroxide. The product was extracted with trichloromethane. The extract 
was dried, filtered and evaporated. The residue was stirred in a mixture of hexane and ethyl acetate 
(50:50 by volume). The precipitated product was filtered off and dried, yielding 10 parts (30.4%) of 3-(2- 
25 chloroethyl)-7-methoxy-2-methyl-4H-pyrido-[1,2-a]pyrimidin-4-one; mp. 150°C. (intermediate 3) 

b) A mixture of 10 parts of 3-(2-chloroethyl)-7-methoxy-2-methyl-4H-pyrido[1,2-a]-pyrimidin-4-one, 40 
parts of 2-propanol saturated with hydrogen chloride and 160 parts of methanol was hydrogenated at 
normal pressure and at room temperature with 2.0 parts of palladium-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off over diatomaceous earth and 

30 the filtrate was evaporated. The oily residue was taken up in 80 parts of 2-propanol and 2,2'- 
oxybispropane. After stiring overnight at room temperature, the precipitated product was filtered off, 
washed with a mixture of 2-propanol and 2,2'-oxybispropane and dried in vacuo at 50 °C, yielding 7.5 
parts (64.0%) of 3-(2-chloroethyl)-6,7,8,9-tetrahydro-7-methoxy-2-methyh4H-pyrido[1 ,2-a]pyrimidin-4-one 
monohydrochloride; mp. 170'C. (intermediate 4) 

35 c) A mixture of 6 parts of 3-(2-chloroethyl)-6,7,8,9-tetrahydro-7-methoxy-2-methyl-4H-pyrido[1,2-a]- 
pyrimidin-4-one, 4.8 parts of 6-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole monohydrochloride, 6.1 parts of 
N-(1-methylethyl)-2-propanamine and 16 parts of methanol was stirred overnight at reflux temperature. 
The reaction mixture was evaporated and the residue was taken up in water. The product was extracted 
with trichloromethane. The extract was dried, filtered and evaporated. The residue was purified by 

40 column chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by 
volume) as eluent. The pure fractions were collected and the eluent was evaporated, yielding 8.5 parts 
(1 00%) of 3-[2-[4-(6-f luoro-1 ,2-benzisoxazol-3-y l)-1 -piperidiny l]ethy l]-6,7,8,9-tetrahydro-7-methoxy-2- 
methyl-4H-pyrido[1,2-a]-pyrimidin-4-one as an oily residue, (intermediate 5) 

45 B. Final Compounds 

Example 3 

A mixture of 12.5 parts of 3-(2-chloroethyl)-6,7,8,9-tetrahydro-9-hydroxy-4H-pyrido[1,2-a]pyrimidin-4-one, 
50 10.0 parts of 6-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole monohydrochloride, 10 parts of N-(l-methylethyl)- 
2-propanamine and 120 parts of methanol was stirred overnight at 60 °C. The reaction mixture was 
evaporated and the oily residue was taken up in trichloromethane and washed with water. The organic layer 
was dried, filtered and evaporated. The residue was purified twice by column chromatography over silica 
gel first using a mixture of trichloromethane and methanol (95:5 by volume) and then a mixture of 
55 trichloromethane and methanol, saturated with ammonia (95:5 by volume) as eluents. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from 2-propanone. After 
cooling, the precipitated product was filtered off, washed with a mixture of 2-propanol and 2,2 , -ox- 
ybispropane and recrystallized from 2-propanol. The. product was filtered off and dried, yielding 3.6 parts 
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(21 .1 %) of 3-[2-[4-(6-fluoro-1 ,2-benzisoxazol-3-yl)-1 -piperidinyl]ethyl]-6,7,8,9-t0trahydro-9-hydroxy-2-methyl- 
4H-pyrido[1,2-a]pyrimidin-4-one; mp. 179.8'C. (Compound 1) 

Example 4 

5 

To a stirred solution of 5.4 parts of a-^-^e-fluor-l^-benzisoxazol-a-yl^l-piperidinyllethyll-e.T.S.Q- 
tetrahydro-9-hydroxy-2-methyl-4H-pyrido[1 ,2-a]-pyrimidin-4-one and 1 .6 parts of N,N-dimethyl-4- 
pyridinamine in 39 parts of dichloromethane was added dropwise a solution of 5.4 parts of ( + )-3,4-dihydro- 
1H-2-benzopyran-2-carbonyl chloride in 39 parts of dichloromethane. Upon complete addition, stirring was 

10 continued for 4 hours at room temperature. The reaction mixture was washed successively with water, a 
sodium hydroxide solution 1N and water, dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of acetonitrile and water, saturated with ammonia (50:50 by 
volume) as eluent. Two pure fractions were collected and the eluent was evaporated. Each residue was 
salted out with sodium chloride and two diastereo-isomeric esters were obtained. The first isomer was 

75 combined with 16 parts of methanol, 1 part of N-(1-methyl-ethyl)-2-propanamine and 1 part of water and the 
whole was stirred for 160 minutes at 60 *C. The mixture was evaporated and the residue was purified by 
column chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 by volume) 
as eluent. The pure fractions were collected and the eluent was evaporate. The residue was crystallized 
from 2-propanol. The product was filtered off and dried, yielding 0.2 parts (3.6%) of ( + )-3-[2-[4-(6-f luoro- 

20 1,2-benzisoxazol-3-yl)-1-piperidinyl]ethyl]-6,7,8,9-tetrahydio-9-hydroxy-2-methyl-4H-pyn 
4-one; mp. 160.7'C, [a] D = +15.42* (c = 0.5% in ethanol). (Compound 2) 

The second isomer was combined with 16 parts of methanol, 1 part of N-(1-methylethyl)-2-propanamine and 
1 part of water and the whole was stirred for 160 minutes at 60 °C. The mixture was evaporated and the 
residue was purified by column chromatography over silica gel using a mixture of trichloromethane and 
25 methanol (90:10 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. 
The residue was crystallized from 2-propanol. The product was filtered off and dried, yielding 0.2 parts 
(3.6%) of (-)-3-[2-[4-(6-fluoro-1 I 2-benzisoxazol-3-yl)-1-piperidinyl]ethyl]-6,7,8,9-tetrahydro-9-h 
yl-4H-pyrido[1,2-a]-pyrimidin-4-one; mp. 156.9*C, [a] D = -22.81 * (c = 0.5% in ethanol). (Compound 3) 

30 Example 5 

A mixture of 4.3 parts of 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)-1-piperidinyl>ethyl]-6,7,8,9-tetrahydro-9- 
hydroxy-2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one and 30 parts of acetic acid anhydride was stirred for 4 
hours at 50 *C. After cooling, the reaction mixture was poured into water and treated with an ammonium 

35 hydroxide solution. The product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered 
and evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent 
was evaporated in vacuo. The residue was crystallized from 2,2 , -oxybispropane. The product was filtered off 
and dried, yielding 3.0 parts (64.0%) of 3-[2-[4-(6-fluor-1,2-benzisoxazol-3-yl)-1-piperidinyl]ethyl]-6,7,8 > 9- 

40 tetrahydro-2-methyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-9-ol acetate(ester); mp. 143.6'C. (Compound 4) In a 
similar manner and by using butanoic acid anhydride as acylating reagent there was also prepared [3-[2-[4- 
(6-f luoro-1 ,2-benzisoxazol-3-yl)-1 -piperidinyl^ 
pyrimidin-9-yl]butanoate, mp. 112.9*C (Compound 5). 

45 Example 6 

To a stirred solution of 1.2 parts of 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)-1-piperidinyl]ethyl]-6,7,8,9- 
tetrahydro-9-hydroxy-2-methyl-4H-pyrido[1,2-a]-pyrimidin-4-one in 21 parts of dichloromethane and 5 parts 
of water were simultaneously added dropwise a solution of 1.1 parts of decanoyl chloride in 13 parts of 

50 dichloromethane and a solution of 1 part of sodium hydroxide in 6 parts of water. Upon complete addition, 
stirring was continued for 2 hours at room temperature. Another portion of 1 .1 parts of decanoyl chloride 
was added and stirring was continued overnight at room temperature. The product was extracted with 
dichloromethane. The extract was washed with water, dried, filtered and evaporated. The residue was 
purified by column chromatography oyer silica gel using a mixture of trichloromethane and methanol (95:5 

55 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
converted into the hydrochloride salt in 2-propanol. The product was filtered off and dried, yielding 0.9 parts 
(45.9%) of [3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-ylH 

pyrido[1 ,2-a]pyrimidin-9-yl] decanoate dihydrochloride; mp. 221 .4 *C. (Compound 6) 
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Example 7 

A mixture of 8.5 parts of 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)-1-piperidiny 

methoxy-2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one, 14 parts of iodotrimethylsilane and 40 parts of acetoni- 
5 trile was stirred overnight at 70 9 C. Another portion of 2.8 parts of iodotrimethylsilane was added and the 
reaction mixture was stirred for a while at 90 6 C and then overnight at reflux temperature. After cooling, the 
whole was evaporated. The residue was taken up in ethanol and the whole was evaporated again. The 
residue was taken up in water and treated with a sodium hydroxide solution. The product was extracted with 
trichloromethane. The extract was dried, filtered and evaporated. The residue was purified by column 
10 chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) as 
eluent. The desired fraction was collected and the eluent was evaporated. The residue was solidified in 
ethanol. The product was filtered off and dried, yielding 0.3 parts (3.7%) of 3-[2-[4-(6-fluoro-1 ,2-benzisox- 
azol-3-yl)-1-piperidinyl]ethyl]-6,7,8,9-tetrahydro-7-hydroxy-2-methyl-4H-pyrido[1,2-a]-p mp. 
156.2°C. (Compound 7) 

75 Following the procedure of example 6, compound 7 was converted to [3-[2-[4-(6-fluoro-1 ,2-benzisox- 
azol-3-yl)-1-piperidinyl]ethyl]-6,7,8,9-tetrahydro-2-m decanoate. 
(Compound 8) 

C. Pharmacological Examples 

20 

Example 8 

The antipsychotic activity of the subject compounds is evidenced by the experimental data obtained in at 
least one of two different test procedures, viz. the combined apomorphine (APO), tryptamine (TRY) and 

25 norepinephrine (NOR) test in rats, and the apomorphine test in dogs. Said combined apomorphine, 
tryptamine and norepinephrine test is described in Ach. int. Pharmacodyn., 227, 238-253 (1977) and 
provides an empirical evaluation of the relative specificity with which drugs may effect particular neurotrans- 
mitter systems centrally (CNS) as well as peripherally. In particular, the test demonstrates the antagonistic 
activity of the tested compounds of formula (I) on dopamine (by preventing the symptoms elicited with the 

30 dopamine agonist apomorphine), on serotonin (by preventing the central and peripheral symptoms (convul- 
sions; hyperaemia) elicited with serotonin or tryptamine), and on norepinephrine (by preventing or delaying 
death upon administration of the a2 -agonist norepinephrine). 

Said apomorphine test in dogs is described in Arzneim.-Forsch. (Drug Res.), 9, 765-767 (1959) and 
provides a measure of the duration of action of the tested compounds.. The tests are carried out following 
35 the procedures described in EP-A-0,196,132 and the experimental data are summarized in Table 1. 

Table 1 



45 



Comp No. 


Combined test in rats; ED 5 o in mg/kg 


(APO)-dog test, EDso 


in mg/kg 




(APO) 


(TRY)-convulsions 


(TRY)-hyperaemia 


(NOR) 


1 hr 


4hr 


16 hr 


1 


0.25 


0.31 


0.002 


0.08 


0.015 


0.015 


0.015 


2 


0.31 


0.08 


0.00031 


1.25 


0.015 


0.03 


0.06 


3 


0.31 


0.31 


0.00063 


0.63 


0.008 


0.007 


0.015 


4 


0.31 


0.08 


0.00031 


0.31 


0.015 


* 


* 


5 


0.31 


0.31 


0.00125 


0.16 


0.008 


* 


* 


" : not tested. 



50 

D. Composition Examples 
Example 9 : ORAL DROPS 

55 

500 Parts of the A.I. was dissolved in 0.5 I of 2-hydroxypropanoic acid and 1.5 I of the polyethylene glycol 
at 60-80 °C. After cooling to 30-40 *C there were added 35 I of polyethylene glycol and the mixture was 
stirred well. Then there was added a solution of 1750 parts of sodium saccharin in 2.5 I of purified water 
and while stirring there were added 2.5 I of cocoa flavor and polyethylene glycol q.s. to a volume of 50 I, 
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providing an oral drop solution comprising 10 mg/ml of A.I.. The resulting solution was filled into suitable 
containers. 

Example 10 : ORAL SOLUTION 

5 

9 Parts of methyl 4-hydroxybenzoate and 1 part of propyl 4-hydroxybenzoate were dissolved in 4 I of 
boiling purified water. In 3 I of this solution were dissolved first 10 parts of 2,3-dihydroxybutanedioic acid 
and thereafter 20 parts of the A.I. The latter solution was combined with the remaining part of the former 
solution and 12 I 1 ,2,3-propanetriol and 3 I of sorbitol 70% solution were added thereto. 40 Parts of sodium 
10 saccharin were dissolved in 0.5 I of water and 2 ml of raspberry and 2 ml of gooseberry essence were 
added. The latter solution was combined with the former, water was added q.s. to a volume of 20 I 
providing an oral solution comprising 5 mg of the active ingredient per teaspoonful (5 ml). The resulting 
solution was filled in suitable containers. 

75 Example 1 1 : CAPSULES 

20 Parts of the A.I., 6 parts sodium lauryl sulfate, 56 parts starch, 56 parts lactose, 0.8 parts colloidal silicon 
dioxide, and 1.2 parts magnesium stearate were vigorously stirred together. The resulting mixture was 
subsequently filled into 1000 suitable hardened gelatin capsules, comprising each 20 mg of the active 
20 ingredient. 

Example 12 : FILM-COATED TABLETS 

Preparation of tablet core 

25 

A mixture of 100 parts of the A.I., 570 parts lactose and 200 parts starch was mixed well and thereafter 
humidified with a solution of 5 parts sodium dodecyl sulfate and 10 parts polyvinylpyrrolidone (Kollidon-K 
90 ®) in about 200 ml of water. The wet powder mixture was sieved, dried and sieved again. Then there 
was added 100 parts microcrystalline cellulose (Avicel ®) and 15 parts hydrogenated vegetable oil (Sterotex 
30 ®). The whole was mixed well and compressed into tablets, giving 10.000 tablets, each containing 10 mg of 
the active ingredient. 

Coating 

35 To a solution of 10 parts methyl cellulose (Methocel 60 HG®) in 75 ml of denaturated ethanol there was 
added a solution of 5 parts of ethyl cellulose (Ethocel 22 cps ®) in 150 ml of dichloromethane. Then there 
were added 75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 Parts of polyethylene glycol was 
molten and dissolved in 75 ml of dichloromethane. The latter solution was added to the former and then 
there were added 2.5 parts of magnesium octadecanoate, 5 parts of polyvinylpyrrolidone and 30 ml of 

40 concentrated colour suspension (Opaspray K-1-2109®) and the whole was homogenated. The tablet cores 
were coated with the thus obtained mixture in a coating apparatus. 

Example 13 : INJECTABLE SOLUTION 

45 1 .8 Parts methyl 4-hydroxybenzoate and 0.2 parts propyl 4-hydroxybenzoate were dissolved in about 0.5 I 
of boiling water for injection. After cooling to about 50 °C there were added while stirring 4 parts lactic acid, 
0.05 parts propylene glycol and 4 parts of the A.I.. The solution was cooled to room temperature and 
supplemented with water for injection q.s. ad 1 l t giving a solution comprising 4 mg/ml of A.I.. The solution 
was sterilized by filtration (U.S.P. XVII p. 811) and filled in sterile containers. 

50 

Example 14 : SUPPOSITORIES 

3 Parts A.I. was dissolved in a solution of 3 parts 2,3-dihydroxybutanedioic acid in 25 ml polyethylene 
glycol 400. 12 Parts surfactant (SPAN®) and triglycerides (Witepsol 555 ®) q.s. ad 300 parts were molten 
55 together. The latter mixture was mixed well with the former solution. The thus obtained mixture was poured 
into moulds at a temperature of 37-38 *C to form 100 suppositories each containing 30 mg/ml of the A.I. 
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Example 15 : INJECTABLE SOLUTION 

60 Parts of A.I. and 12 parts of benzylalcohol were mixed well and sesame oil was added q.s. ad 1 I, giving 
a solution comprising 60 mg/ml of A.I. The solution was sterilized and filled in sterile containers. 

Claims 

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. A compound having the formula 



75 




a pharmaceutical^ acceptable acid addition salt thereof, or a stereochemical^ isomeric form thereof, 
wherein 

AJk is Ci-*alkanediyl; 
25 R 1 is hydrogen, Ci -*alkyl or halo; 

R 2 is Ci -*alkyl; 

R 3 is hydroxy or R 4 -C( = 0)0-; and 
R* is Ci-i 9 alkyl. 

30 2. A compound according to claim 1 wherein R 3 is substituted on the 9 position of the 6,7,8,9-tetrahydro- 
2-Ci -4alkyl-4H-pyrido[1 ,2-a]pyrimldin-4-one moiety. 

3. A compound according to claim 2 wherein Alk is ethanediyl, R 1 is halo and R 2 is methyl. 

35 4. A compound according to claim 3 wherein R 1 is 6-fluoro. 

5. A compound according to any of claims 1 to 4 wherein R* is heptyl, nonyl, undecyl or tridecyl. 

6. A compound according to claim 1 wherein the compound is selected from 3-[2-[4-(6-f luoro-1 ,2- 
40 benzisoxazol-3-yl)-1-piperidinyl]ethyl]-6,7,8,9-tetra^ 

4-one, a pharmaceutical^ acceptable acid additio n salt thereof, or an enantiomeric form thereof. 

7. A pharmaceutical composition comprising an inert carrier and as active ingredient a therapeutically 
effective amount of a compound as claimed in any of claims 1 to 6. 

45 

8. A method of preparing a pharmaceutical composition as claimed in claim 7, characterized in that a 
therapeutically effective amount of a compound as defined in any of claims 1 to 6 is intimately mixed 
with an inert carrier. 

so 9. A compound as claimed in any one of claims 1 to 6 for use as a medicine. 

10. A process for preparing a chemical compound as claimed in any one of claims 1 to 6 f characterized by 
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a) N-alkylating a 3-piperidinyM ,2-benzisoxazole of formula 




wherein R 1 is as defined under formula (I) with an alkylating reagent of formula 

3 r /v Y^ Ns T^ r2 
^ N y^Aik-w m 

O 

wherein R 2 , R 3 and Alk are as defined under formula (I) and W represents a leaving group in a 
reaction-inert solvent at an elevated temperature; 
b) cyclizing an oxime of formula 




wherein R\ R 2 , R 3 and Alk are as defined under formula (I) and Y is a reactive leaving group in a 
reaction-inert solvent at an elevated temperature and in the presence of a base; 
c) cyclizing an activated oxime derivative 




wherein R\ R 2 , R 3 and Alk are as defined under formula (I) and L is an acid residue in a reaction- 
inert solvent at an elevated temperature and in the presence of a base; 
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d) O-acylating a compound of formula 



w 



<JX" 

T Alk-J 




(I-a) 



15 



20 



25 



wherein R\ R 2 and Alk are as defined under formula (I) with a carboxylic acid of formula 
R*-COOH (VI) 

or a reactive functional derivative thereof, wherein R* is as defined under formula (I) in a reaction- 
inert solvent; 

e) cyclizing an amidine of formula 



x'-^Jn ™ 



30 



35 



40 



45 



50 



wherein R 3 is as defined under formula (I) with a i8-dicarbonyl intermediate of formula 




Alk— N 




(vm) 



wherein R 1 , R 2 and Alk are as defined under formula (I) and R 5 is a leaving group in a reaction-inert 
solvent at an elevated temperature; 
f) cyclizing a reagent of formula 



<K) 



wherein R 3 is as defined under formula (I) and R 5 is a leaving group with an enamine of formula 



55 
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10 



H 2 N R 




Alk— N 




(X) 



75 



wherein R\ R 2 and Alk are as defined under formula (I) and R 5 is a leaving group, in a reaction-inert 
solvent at an elevated temperature; or 

g) preparing the enantiomeric forms of the compounds of formula 



20 



J] Alk— N 



25 




a*) 



30 



35 



wherein R\ R 2 and Alk are as defined under formula (I), by converting the racemic mixtures of the 
compounds of formula (l-a) with a resolving agent to a mixture of diastereomeric salts or com- 
pounds, physically separating said mixture of diastereomeric salts or compounds and converting 
said separated diastereomeric salts or compounds into the corresponding enantiomeric forms of the 
compounds of formula (l-a); 
and if desired, converting the compounds of formula (I) into a therapeutically active non-toxic acid 
addition salt form by treatment with an acid; or conversely, converting the acid salt into the free base 
with alkali; and/or preparing stereochemical^ isomeric forms thereof. 

Claims for the following Contracting States : ES, GR 



1. A process for preparing a compound having the formula 



45 




(D, 



a pharmaceutical^ acceptable acid addition salt thereof, or a stereochemical^ isomeric form thereof, 
wherein 

Alk is Ci -*alkanediyl; 

R 1 is hydrogen, Ci-*alkyl or halo; 
55 R 2 is Cwalkyl; 

R 3 is hydroxy or R 4 -C( = 0)0-; and 

R 4 is Ci -is alky I; characterized by 
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a) N-alkylating a 3-piperidinyl-1,2-benzisoxazole of formula 



HN 




R 



(TO 



wherein R 1 is as defined under formula (I) with an alkylating reagent of formula 




Alk-W 



(HI) 



O 



wherein R 2 , R 3 and Alk are as defined under formula (I) and W represents a leaving group in a 
reaction-inert solvent at an elevated temperature; 
b) cyclizing an oxime of formula 



wherein R\ R 2 , R 3 and Alk are as defined under formula (I) and Y is a reactive leaving group in a 
reaction-inert solvent at an elevated temperature and in the presence of a base; 
c) cyclizing an activated oxime derivative 




wherein R\ R 2 , R 3 and Alk are as defined under formula (I) and L is an acid residue in a reaction- 
inert solvent at an elevated temperature and in the presence of a base; 




N 




(IV) 



O 



R 
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d) O-acylating a compound of formula 



10 



-OCX" . 

]| Alk— N 




75 



20 



wherein R\ R 2 and Alk are as defined under formula (I) with a carboxylic acid of formula 
R*-COOH (VI) 

or a reactive functional derivative thereof, wherein R 4 is as defined under formula (I) in a reaction- 
inert solvent; 

e) cyclizing an amidine of formula 



25 



30 



35 



40 



45 



50 



NH 2 



(VII) 



wherein R 3 is as defined under formula (I) with a 0-dicarbonyl intermediate of formula 



1 Alk— N 




(vm) 



wherein R\ R 2 and Alk are as defined under formula (I) and R 5 is a leaving group in a reaction-inert 
solvent at an elevated temperature; 
f) cyclizing a reagent of formula 



OX) 



wherein R 3 is as defined under formula (I) and R 5 is a leaving group with an enamine of formula 



55 
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5 



70 




wherein R 1 , R 2 and Alk are as defined under formula (I) and R 5 is a leaving group, in a reaction-inert 
solvent at an elevated temperature; or 
75 g) preparing the enantiomeric forms of the compounds of formula 




wherein R\ R 2 and Alk are as defined under formula (I), by converting the racemic mixtures of the 
compounds of formula (l-a) with a resolving agent to a mixture of diastereomeric salts or com- 
30 pounds, physically separating said mixture of diastereomeric salts or compounds and converting 

said separated diastereomeric salts or compounds into the corresponding enantiomeric forms of the 
compounds of formula (l-a); 
and if desired, converting the compounds of formula (I) into a therapeutically active non-toxic acid 
addition salt form by treatment with an acid; or conversely, converting the acid salt into the free base 
35 with alkali; and/or preparing stereochemical^ isomeric forms thereof. 

2. A process according to claim 1 wherein R 3 is substituted on the 9 position of the 6,7,8,9-tetrahydro-2- 
Ci -4alkyl-4H-pyrido[1,2-a]pyrimidin-4-one moiety. 

40 3. A process according to claim 2 wherein Alk is ethanediyl, R 1 is halo and R 2 is methyl. 

4. A process according to claim 3 wherein R 1 is 6-fluoro. 

5. A process according to any of claims 1 to 4 wherein R 4 is heptyl, nonyl, undecyl or tridecyl. 

45 

6. A process according to claim 1 wherein the compound is selected from 3-[2-[4-(6-f luoro-1 ,2-benzisox- 
azol-S-ylH-piperidinynethyn-B.y.S.Q-teta^ a 
pharmaceutical^ acceptable acid addition salt thereof, or an enantiomeric form thereof. 

50 



55 
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PatentansprUche 

Patentansprtlche fUr folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Eine Verbindung Mit der Formel 

5 



10 



15 




ein pharmazeutisch annehmbares Saureadditionssalz hievon Oder eine stereochemisch isomere Form 
hievon, worin 
20 Alk fur Ci -4-Alkandiyl steht; 

R 1 Wasserstoff, Ci -4 -Alky I oder Halogen bedeutet; 

R 2 fur Ci -4 -Alky I steht; 

R 3 Hydroxy oder R 4 -C( = 0)0- bedeutet; und 

R 4 fUr Ci-19-Alkyl steht. 

25 

2. Verbindung nach Anspruch 1, worin R 3 als Substituent in der 9-Position des 6,7,8,9-Tetrahydro-2-Ci-4- 
alkyl-4H-pyrido[1 ,2-a]pyrimidin-4-on-Restes vorliegt. 

3. Verbindung nach Anspruch 2, worin Alk fur Ethandiyl steht, R 1 Halogen darstellt und R 2 Methyl 
30 bedeutet. 

4. Verbindung nach Anspruch 3, worin R 1 fGr 6-Fluor steht. 

5. Verbindung nach einem der AnsprUche 1 bis 4, worin R* Heptyl, Nonyl, Undecyl oder Tridecyl 
35 bedeutet. 

6. Verbindung nach Anspruch 1, worin die Verbindung unter 3-[2-[4-(6-Fluor-1,2-benzisoxazol-3-yl)-1- 
piperidinyllethyll-ej.S.Q-tetrahydro-S-hydroxy^-methyl^H-pyridotl^-alpyrimidin^-on, einem pharma- 
zeutisch annehmbare SSureadditionssalz hievon oder einer enantiomeren Form hievon ausgewShlt ist. 

40 

7. Pharmazeutische Zusammensetzung, umfassend einen inerten Trager und als wirksamen Bestandteil 
eine therapeutisch wirksame Menge einer Verbindung nach einem der Anspruche 1 bis 6. 

8. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung nach Anspruch 7, dadurch 
45 gekennzeichnet, dafi eine therapeutisch wirksame Menge einer Verbindung, wie in einem der Anspru- 
che 1 bis 6 definiert, innig mit einem inerten Trager vermischt wird. 

9. Eine Verbindung nach einem der AnsprUche 1 bis 6 zur Anwendung als ein Medikament. 

so 10. Verfahren zur Herstellung einer chemischen Verbindung nach einem der AnsprUche 1 bis 6, gekenn- 
zeichnet durch 



55 



22 



10 



EP 0 368 388 B1 



a) N-Alkylieren eines 3-Piperidinyl-1 ,2-benzisoxazols der Formel 




(II) , 



worin R 1 wie unter Formel (I) definiert ist, mit einem Alkylierungsreagens der Formel 



75 



20 



25 



30 



35 



40 



worin R 2 , R 3 und Alk wie unter Formel (I) definiert sind und W eine Leaving-Gruppe darstellt, in 
einem reaktionsinerten Losungsmittel bei erhohter Temperatur; 
b) Cyclisieren eines Oxims der Formel 



j y NOH (IV) , 

a, 



worin R\ R 2 , R 3 und Alk wie unter Formel (I) definiert sind und Y eine reaktionsfahige Leaving- 
Gruppe darstellt, in einem reaktionsinerten Losungsmittel bei erhohter Temperatur und in Anwesen- 
heit einer Base; 

c) Cyclisieren eines aktivierten Oximderivats 



45 



50 



(V) , 



55 



worin R\ R 2 , R 3 und Alk wie unter Formel (I) definiert sind und L einen Saurerest bezeichnet, in 
einem reaktionsinerten Losungsmittel bei erhohter Temperatur und in Anwesenheit einer Base; 
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d) O-Acylieren einer Verbindung der Formel 



5 



10 




worin R 1 , R 2 und Alk wie unter Formel (I) definiert sind, mit einer Carbonsaure der Formel 

75 

R*-COOH (VI) 

Oder einem reaktionsfahigen funktionellen Derivat hievon, worin R* wie unter Formel (I) definiert ist, 
in einem reaktionsinerten L5sungsmittel; 
20 e) Cyclisieren eines Amidins der Formel 



25 




worin R 3 wie unter Formel (I) definiert ist, mit einem 0-Dicarbonyl-Zwischenprodukt der Formel 



35 




worin R\ R 2 und Alk wie unter Formel (I) definiert sind und R 5 eine Leaving-Gruppe bezeichnet, in 
einem reaktionsinerten Losungsmittel bei erhohter Temperatur; 
f) Cyclisieren eines Reagens der Formel 



50 

worin R 3 wie unter Formel (I) definiert ist und R 5 eine Leaving-Gruppe bezeichnet, mit einem Enamin 
der Formel 



55 
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5 




worin R\ R 2 und Alk wie unter Formel (I) definiert sind und R 5 eine Leavlng-Gruppe darstellt, in 
einem reaktionsinerten Losungsmittel bei erhohter Temperatur; Oder 
g) Bereiten der enantiomeren Formen der Verbindungen der Formel 

75 



20 



25 




worin R\ R 2 und Alk wie unter Formel (I) definiert sind, durch Oberfuhren der racemischen 
Gemische der Verbindungen der Formel (l-a) mit einem Trennmittel in ein Gemisch von diastereo- 
30 meren Salzen oder Verbindungen, physikalisches Trennen dieses Gemisches von diastereomeren 

Salzen oder Verbindungen und Oberfuhren dieser getrennten diastereomeren Salze Oder Verbindun- 
gen in die korrespondierenden enantiomeren Formen der Verbindungen der Formel (l-a); 
und gewOnschtenfalls Oberfuhren der Verbindungen der Formel (I) in eine therapeutisch wirksame 
nicht-toxische Saureadditionssalzform durch Behandlung mit einer Saure; oder umgekehrt Oberfuhren 
35 des Sauresalzes in die freie Base mit Alkali; und/oder Bereiten stereochemisch isomerer Formen 
hievon. 

PatentansprUche fur folgende Vertragsstaaten : ES, GR 

40 1. Verfahren zur Herstellung einer Verbindung mit der Formel 



45 



50 




(I), 



eines pharmazeutisch annehmbaren Saureadditionssalzes hievon oder einer stereochemisch isomeren 
Form hievon, worin 
55 Alk ftir Ci -4-Alkandiyl steht; 

R 1 Wasserstoff, Ci -4 -Alky I oder Halogen bedeutet; 

R 2 fur Ci-4-Alkyl steht; 

R 3 Hydroxy oder R 4 -C( = 0)0- bedeutet; und 
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R 4 fGr Ci -19-Alkyl steht; gekennzeichnet durch 
a) N-Alkylieren eines 3-Piperidinyl-1,2-benzisoxazols der Formel 



10 




worin R 1 wie unter Formel (I) definiert ist, mit einem Alkylierungsreagens der Formel 



75 




worin R 2 , R 3 und Alk wie unter Formel (I) definiert sind und W eine Leaving-Gruppe darstellt, in 
einem reaktionsinerten Losungsmittel bei erhohter Temperatur; 
25 b) Cyclisieren eines Oxims der Formel 



30 



35 




worin R\ R 2 , R 3 und Alk wie unter Formel (I) definiert sind und Y eine reaktionsfahige Leaving- 
Gruppe darstellt, in einem reaktionsinerten LQsungsmittel bei erhShter Temperatur und in Anwesen- 
40 heit einer Base; 

c) Cyclisieren eines aktivierten Oximderivats 



45 



50 




worin R\ R 2 , R 3 und Alk wie unter Formel (I) definiert sind und L einen Saurerest bezeichnet, in 
55 einem reaktionsinerten Losungsmittel bei erhohter Temperatur und in Anwesenheit einer Base; 
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d) O-Acylieren einer Verbindung der Formel 



10 



HO-r m H 



Y Alk—? 




a-a) 



75 



20 



worin R\ R 2 und Alk wie unter Formel (I) definiert sind, mit einer Carbonsaure der Formel 
R+-COOH (VI) 

Oder einem reaktionsfahigen funktionellen Derivat hievon, worm R 4 wie unter Formel (I) definiert ist, 
in einem reaktionsinerten LSsungsmittel; 
e) Cyclisieren eines Amidins der Formel 



25 



NHi 



(VII) . 



worin R 3 wie unter Formel (I) definiert ist, mit einem /3-Dicarbonyl-Zwischenprodukt der Formel 



30 



35 



<V r2 




(vm) , 



40 



worin R\ R 2 und Alk wie unter Formel (I) definiert sind und R 5 eine Leaving-Gruppe bezeichnet, in 
einem reaktionsinerten Losungsmittel bei erhohter Temperatur; 
f) Cyclisieren eines Reagens der Formel 



45 



50 



(IX) 



worin R 3 wie unter Formel (I) definiert ist und R 5 eine Leaving-Gruppe bezeichnet, mit einem Enamin 
der Formel 
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5 




worin R\ R 2 und Alk wie unter Formel (I) definiert sind und R 5 eine Leaving-Gruppe darstellt, in 
einem reaktionsinerten Losungsmittel bei erhohter Temperatur; Oder 
g) Bereiten der enantiomeren Formen der Verbindungen der Formel 




worin R\ R 2 und Alk wie unter Formel (I) definiert sind, durch Uberfuhren der racemischen 
Gemische der Verbindungen der Formel (l-a) mit einem Trennmittel in ein Gemisch von diastereo- 
meren Salzen Oder Verbindungen, physikalisches Trennen dieses Gemisches von diastereomeren 
30 Salzen Oder Verbindungen und UberfUhren dieser getrennten diastereomeren Salze oder Verbindun- 

gen in die korrespondierenden enantiomeren Formen der Verbindungen der Formel (l-a); 
und gewUnschtenfalls Uberfuhren der Verbindungen der Formel (I) in eine therapeutisch wirksame 
nicht-toxische Saureadditionssalzform durch Behandlung mit einer Saure; oder umgekehrt OberfUhren 
des Sauresalzes in die freie Base mit Alkali; und/oder Bereiten stereochemisch isomerer Formen 
35 hievon. 

2. Verfahren nach Anspruch 1, worin R 3 als Substituent in der 9-Position des 6,7,8,9-Tetrahydro-2-Cw 
alkyl-4H-pyrido[1 ,2-a]pyrimidin-4-on-Restes vorliegt 

40 3. Verfahren nach Anspruch 2, worin Alk fUr Ethandiyl steht, R 1 Halogen darstellt und R 2 Methyl bedeutet. 

4. Verfahren nach Anspruch 3, worin R 1 fUr 6-Fluor steht. 

5. Verfahren nach einem der AnsprQche 1 bis 4, worin R 4 Heptyl, Nonyl, Undecyl oder Tridecyl bedeutet. 

45 

6. Verfahren nach Anspruch 1, worin die Verbindung unter 3-[2-[4-(6-Fluor-1,2-benzisoxazol-3-yl)-1-piperi- 
dinyl]ethyI]-6,7,8,9-tetrahydro-9-hydroxy-2-methyl-4H-pyrido[1,2-a]pyrimidin-4-on, einem pharmazeu- 
tisch annehmbare Saureadditionssalz hievon oder einer enantiomeren Form hievon ausgewahlt ist. 

50 
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Revendlcatlons 

Revendicatlons pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Un compost ay ant la formule 

5 



10 




R 



15 

un des sels d'addition d'acide, pharmaceutiquement acceptables de celui-ci ainsi que ses formes 
isomeres du point de vue st6r6ochimique, dans lesquelles: 

AJk est un alcanediyle en Ci & C4; 
20 R 1 est de I'hydrogene, un radical alkyle en C1 h C4 ou un radical halo; 

R 2 est un radical alkyle en C1 & C4 ; 

R 3 est de ['hydroxy ou R*-C( = 0)O; et 

R 4 est un radical alkyle en C1 & C1 9 . 

25 2. Un compost selon la revendication 1, dans lequel R 3 est substituS en position 9 de la partie 6,7,8,9- 
tgtrahydro-2-alkyle en C1 a C*-4H-pyrido [1,2-a]pyrimidin-4-one. 

3. Un compost selon la revendication 2, dans lequel Alk est de l'£thanediyle, R 1 est un halo et R 2 est du 
mdthyle. 

30 

4. Un compost selon la revendication 3, dans lequel R 1 est un radical 6-fluoro. 

5. Un compose selon Tune quelconque des revendications 1 k 4, dans lequel R* est un radical heptyle, 
nonyle, undecyle ou trid£cyle. 

35 

6. Un compose selon la revendication 1, dans lequel le compose est choisi parmi la 3-[2-[4-(6-fluoro-1 ,2- 
benzisoxazol-3-yl)-1-pip6ridinyl]ethyl^ [1,2-a]pyrimidin- 
4-one, un de ses sels d'addition d'acide pharmaceutiquement acceptables ou une de ses formes 
£nantiom§res. 

40 

7. Une composition pharmaceutique comportant un support inerte et comme ingredient actif une quantity 
efficace du point de vue thSrapeutique d'un compost tel que revendiqu6 dans Tune quelconque des 
revendications 1 Si 6. 

45 8. Un proc6d6 pour preparer une composition pharmaceutique tel que revendiqu6 dans la revendication 7, 
caract6ris£ en ce qu'une quantity efficace d'un compost tel que d£fini dans I'une quelconque des 
revendications 1 h 6 est m£lang£ intimement avec un support inerte. 

9. Un compost tel que revendiqu§ dans I'une quelconque des revendications 1 & 6, destine & etre utilise 
50 comme medicament. 

10. Un proc6d6 pour la preparation d'un compost chimique tel que revendiqu6 dans I'une quelconque des 
revendications 1 & 6, caract£ris6 par : 

55 
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a) I'alkylation en N d'un 3-pip£ridinyl-1,2-benzisoxazole de formule 




dans laquelle R 1 est tel que d£fini comme pour la formule (I) avec un r£actif d'alkylation de formule 

«<vv r! 

^ N Alk-W 
0 

dans laquelle R 2 , R 3 et Alk sont definis comme pour la formule (I) et W repr£sente un groupe partant 
dans un solvant inerte pour la reaction & une temperature glev£e; 
b) la cyclisation d'un oxime de formule 




dans laquelle R\ R 2 , R 3 et Alk sont tels que definis pour la formule (I) et Y est un groupe partant 
reactif dans un solvant inerte pour la reaction & une temperature 6lev£e et en presence d'une base, 
c) la cyclisation d'un 66r\v6 de type oxime activ^ 




dans laquelle R\ R 2 , R 3 et Alk sont definis comme pour la formule (I) et L est un r^sidu d'acide dans 
un solvant inerte pour la reaction h une temperature 6lev6e et en presence d'une base. 
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d) I'acylation en 0 d'un compose de formule 



HO" 




'Alk — N 




O 



. R 



dans laquelle R\ R 2 , et Alk sont dgfinis comme pour la formule (I) avec un acide carboxylique de 
formule 

R 4 -COOH (VI) 

ou bien un de ses dSrivgs fonctionnels rdactifs, dans laquelle R* est dSfini comme pour la formule (I) 

dans un solvant de reaction inerte; 

e) la cycllsation d'une amidine de formule 



dans laquelle R 3 est d6fini comme pour la formule (I) avec un intermediate 0-dicarbonyl6 de 
formule 



dans laquelle R\ R 2 et Alk sont d^finis comme pour la formule (I) et R 5 est un groupe partant dans 
un solvant inerte pour la reaction h une temperature 6lev6e; 
f) la cyclisation d'un r6actif de formule 



dans laquelle R 3 est d^fini comme pour la formule (I) et R 5 est un groupe partant avec une 6namine 
de la formule 





R 




(IX) 
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dans laquelle R\ R 2 et Alk sont d^finis comme dans la formule (I) et Rs est un groupe partant, dans 
un solvant inerte pour la reaction k une temperature £lev6e ou 
g) la preparation de formes 6nantiom§res de composes de formule 



20 




dans laquelle R\ R 2 et Alk sont d^finis comme pour la formule (I) en convertissant le melange 
rac^mique des composes de formule (l-a) avec un agent de resolution en un melange de composes 
de sels diast6r6omeres, en separant de manifere physique, ledit melange de composes ou de sels 
30 diast§rgomeres et en convertissant lesdits composes diastereomferes s^pares dans les formes 

dnantiom&res correspondantes des composes de formule (l-a); 
et si on le desire, en convertissant les composes de formule (I) en une forme de sel d'addition d'acide 
therapeutiquement active et non toxique par un traitement avec un acide, ou bien inversement, en 
convertissant le sel d'acide dans la base libre avec un agent alcalin; et/ou en prSparant leurs formes 
35 isomferes du point de vue st6r6ochimique. 

Revendlcations pour les Etats contractants suivants : ES, GR 

1. Un proc6d£ pour preparer un compost ayant la formule 

40 




un de ses sels d'addition d'acide, pharmaceutiquement acceptables de celui-ci ainsi que ses formes 
isom&res du point de vue st£r£ochimique, dans lesquelles: 
55 Alk est un alcanediyle en Ci k C*; 

R 1 est de Phydrogfene, un radical alkyle en Ci k C4 ou un radical halo; 

R 2 est un radical alkyle en Ci k C*; 

R 3 est de I'hydroxy ou R 4 -C( = 0)O; et 
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R* est un radical alkyle en Ci & Ci 9 ; caract£ris6 par 
a) I'alkylation en N d'un 3-pip6ridinyl-1,2-benzisoxazole de formule 




dans laquelle R 1 est tel que d§fini comme pour la formule (I) avec un rSactif d'alkylation de formule 




O 



dans laquelle R 2 , R 3 et Alk sont definis comme pour la formule (I) et W reprSsente un groupe partant 
dans un solvant inerte pour la reaction h une temperature £lev£e; 
b) la cycllsation d'un oxime de formule 




dans laquelle R\ R 2 , R 3 et Alk sont tels que definis pour la formule (I) et Y est un groupe partant 
rgactif dans un solvant inerte pour la reaction a une temperature elevee et en presence d'une base, 
c) la cyclisation d'un d£riv6 de type oxime active 




dans laquelle R\ R 2 , R 3 et Alk sont definis comme pour la formule (I) et L est un r£sidu d'acide dans 
un solvant inerte pour la reaction & une temperature £lev£e et en presence d'une base. 
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d) I'acylation en 0 d'un compost de formule 



HO 




a-a) 



dans laquelle R 1 , R 2 , et Alk sont dgfinis comme pour la formule (I) avec un acide carboxylique de 
formule 

R 4 -COOH (VI) 

ou bien un de ses derives fonctionnels rSactifs, dans laquelle R* est dSfini comme pour la formule (I) 

dans un solvant de reaction Inerte; 

e) la cyclisation d'une amidine de formule 



dans laquelle R 3 est d^fini comme pour la formule (I) avec un intermediate 0-dicarbonyl6 de 
formule 



dans laquelle R\ R 2 et Alk sont dgfinis comme pour la formule (I) et R 5 est un groupe partant dans 
un solvant inerte pour la reaction k une temperature elev£e; 
f) la cyclisation d'un rdactif de formule 



dans laquelle R 3 est d^fini comme pour la formule (I) et R 5 est un groupe partant avec une £namine 
de la formule 




(VII) 
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5 




dans laquelle R\ R 2 et Alk sont definis comme dans la formule (I) et Rs est un groupe partant, dans 
un solvant inerte pour la reaction h une temperature 6lev6e ou 
g) la preparation de formes enantiomferes de composes de formule 



20 




dans laquelle R\ R 2 et Alk sont definis comme pour la formule (I) en convertlssant le melange 
rac^mique des composes de formule (l-a) avec un agent de resolution en un melange de composes 
de sels diastereomeres, en s£parant de maniere physique, ledit melange de composes ou de sels 
30 diastereomeres et en convertissant lesdits composes diastereomferes separes dans les formes 

enantiom&res correspondantes des composes de formule (l-a); 
et si on le desire, en convertissant les composes de formule (I) en une forme de sel d'addition d'acide 
therapeutiquement active et non toxique par un traitement avec un acide, ou bien inversement, en 
convertissant le sel d'acide dans la base libre avec un agent alcalin; et/ou en preparant leurs formes 
35 isomSres du point de vue stereochimique. 

2. Un procede selon selon la revendication 1, dans lequel R 3 est substitue en position 9 de la partie 
6,7,8,9-tetrahydro-2-alkyle en Ci k C4-4H-pyrido [1 ,2-a]pyrimidin-4-one. 

40 3. Un procede selon la revendication 2, dans lequel Alk est de rethanediyle, R 1 est un halo et R 2 est du 
methyle. 

4. Un procede selon la revendication 3, dans lequel R 1 est un radical 6-fluoro. 

45 5. Un procede selon Tune quelconque des revendications 1 h 4, dans lequel R* est un radical heptyle, 
nonyle, undecyle ou tridecyle. 

6. Un procede selon la revendication 1 , dans lequel le compose est choisi parmi la 3-[2-[4-(6-f luoro-1 ,2- 
benzisoxa20l-3-yl)-1-piperidinyl]ethyl]-6,7,8,9-tetrahydro-9-hydroxy-2-methyl-4H-pyrido [1,2-a]pyrimidin- 
50 4-one, un de ses sels d'addition d'acide pharmaceutiquement acceptables ou une de ses formes 
enantiom6res. 
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